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Yb sub 2 0 sub 3 - S10 sub 2 melt without decanposition, and in the remaint: 
: systems they melt with decomposition into 2Ln. sub #0 sub 3°2S16 sub 2 and 
carpe daiquid., -The region. of- phase .soparation increases upon transition from elem...cs 
with a large ionic radius to elements with a smaller ionic radius. A caleula-- 
“thon of the limiting composition for phase separation, 4.6., 4 calculation of 
- the composition:of the liquid, corresponding to the transition from the region 
_of two glasses dnto regions of homogeneity, was carried out according to the 
oxygeri-volume method on the basis of full radii of oxygen end the cation~ 
| modifier and. the type of their bond., The results obtained are in agreement with 
-- experimental data... Ya, Shenkin 
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AUTHORS: Toropov, N. A-, Keler, Es Key Leonov, Ae le» Rumyantsev, P.-E 
TITLE: Highytemperature microscope 
PERIODICAL:  Akademiya nauk SSSR. Vestnik, no- 3, 1962, 46-48 


TEXT: A high-temperature microscope developed at the Institut khimii 
silikatov Akademii nauk SSSR (Institute of Silicate Chemistry of the Acadeny 

of Sciences USSR) is described. Its main components are: the Mi-3 (MP-3) 
polarizing microscope, & high-temperature chamber attached to the 

microscope stages and a lamp. The neater 1 (Fig. 1) in the chamber is 
controlled by the economy transformer 2 (2 a) and the step-down transformer} 
(220/6 v)» The lamp 6 is controlled by the economy transformer 7 (2 a, 
920/127 v)- The temperature is measured by the Pt-Rh thermocouple 6 and W 
the potentiometer 9. The temperature of microobjects can also be deter- , 
mined by measuring the voltage at the heater. The microscope features 
microtelephoto lenses with an operating distance of about 14 mom. Maximum 
magnification is 240. Melting, crystallization, and polymorphous conver- 
pions of erystalline substances can be observed at high, temperature in the 
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trangmitted polarized light and in the reflected light. The wetting of 
_ metals with nonmetallic Liquids can be studied. Experiments can be 
conducted in oxidizing, inert, and reducing &48 media. There are 

4 figures. 


Fige 1- Circuit diagram of the high-temperature microscope. 
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AUTHORS: Bondar’, I- Aes Galakhov, BF. Yaes and goropov, Ne Ay 
TITLE: Silicates of rare-earth elements. Communication We 
Solid solutions between the silicates of lanthanum and 
samarium, gadolinium and dysprosium 
PERIODICAL: AkademiyS nauk SSSR. Izvestiya. Otdeleniye xhimicheskikh 
; nauk, no- 4, 1962, 377-382 : yi, 
pext: The interaction of rare-earth gilicates Was studied on binary A 
systems of oxyortho-» ortho- and aiorthosilicates of La and 5m (subgroup I) 
and Gd and Dy (subgroup 11 )* Ls 
a aye 2S10a — Sms02- 28108 Galges2510s — Dy205:25102 
10402738102 — 251093810 2Gds0s-25i0a— ZDy102-3810s 
La,0s-Si0s _ $m02°Si0s: Gd,0s-SiOs _ Dys0s: Sids 
5 (cerystalli zed 


The mixtures of pure (9842-999 %) oxides of La, Ga and 52 
gilica) were tempered at 9000-1500°C in a microvacuun- and platinum 
40 % Rh). in binary systems of mono 


rhodium furnace 
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silicates of La and Sm, Gd and Dy, continuous series of solid golutions are 
formed, as their composition and structure are similar and the ionic radii 
lie close together (La = 1.22 Q, sm = 1.13 4, -Gd = 1.11 9 py ='1.07 4)- 
The following systems are typical: (1) diorthosilicates: 

La.,03 2510-80" 2510) (2 orthosilicates: 26.40," 38i0,-2Dy 03" 39702 and 
(3) oxyorthosilicates: La,0,"Si0,-Sm,03°5102- As these systems, with 


regard to the character of the change of liquidus and solidus curves, 
belong to the first type of solid solutions by Roozeboom, no decomposition 
of the solid solutions occurs at a temperature decrease to 1500°C. For 
isovalent jsomorphism, in particular, arity between the phase 
diagrams and the differe j j etermined. Up to 
15 % difference, the phase disgr a by Roozeboom 
(La-Sm silicates: ~8 %, Gd-Dy silicates: “4 % difference). As the 
diorthosilicates La, Sm, Gd, Dy (La ,0,° 2840.) decompose, during melting, 


gute orthosilicoates (2ba,0,* 38402) and glass, 4 straight line in the phase 


diagrams separates the erystallization fields of the compounds 2:3 and 1:2. 
Monophase, granular or polygonal structures were microscopically determined 
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in every system in the crystallized compositions for any component ratio. 
Single phase structure of solid solutions was observed only under near~ 
equilibrium conditions (crystallizing from melts and longer heating). 
Insufficient heating and great temperature interval between liquidus and 
solidus produces disequilibrium orystallization of the solid solutions. AS 
the diffusion processes are not terminated here, an jnhomogeneous structure 
is formed (zonal structure). Longer tempering compensates the component 
concentration and causes granular structure. In all systems from oxy- and 
diorthosilicates the crystals are biaxial and optically positive, in the 


systems from orthosilicates they are monoaxial, optically negative and of X 
hexagonal syngony- The optical refraction is for Sm,Si,0.: 


n= 4.77955 n= 1.765, for La,Si 50, ne 21.762, n= 1.752. oa 


Similarity of the monotypic silicates and continuous change of the 
interfacial spacings Was established for all systems by 4-ray phase 
analysis. The X-ray pictures of the systems Sm 05+ 25i0,-ba 0," 25405 and 


26.4.0; * 3840 ,~2Dy 205" 58102 confirmed the formation of homogeneous ranges. 


or 


When sudstituting La03* 2810, by various amounts of Sm,0,° 25105, 
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’ -3510., the diffraction maxima are displaced in the 
26450, 3510, by 2dy 903 3 p» the 


direction of the small values of d. There are 6 figures and 2 tables. 


ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute of 
Silicate Chemistry of the Academy of Sciences USSR) A 
ra 


SUBMITTED: October 4, 1961 
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- , " po29/D109 
AUTHORS:| ___Toropov, NeAcs and Bondar, I-A. (Leningrad) 
\ ee as 
TITLE: \ Liquid separations in the systems rare earths - Si0, 


PERIODICAL:  Silikattechnik, no- 4, 1962, 137-139 


THAT: fhe Institut fuer Silikatchemie der Akademie der Wissen- 
schaften der UdsSR (Institute for Silicate Chemistry of the Academy of 
Sciences of the USSR) is carrying out experiments concernin silicates of 
rare earths and phase diagrams of binary systems R,0,-Si0, R= La, Sm, Y; 


23 
Yo, and others). Critical separation temperatures of all tested systems ri 
were between 2050 and 2200°C. The primary crystal phase precipitating 
below the separation area consisted of eristobalite.’ The explanation given / 


vy OA. Jessin /Arb., a. 2.Unionskonferenz ueber theoretische und angewandte 
Elektrochemie; Verlag Akad.Wiss. USSR (Studies of the 2nd Union Conference 
,on theoretical and practical Electrochemistry, published py the Acadeny 

tof Sciences of the USSR) Kiyev 1949./ for systems with bivalent kations can 
" extended +o the trivalent kations of rare earths. The area of separation 
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becomes larger during @ transition from an element with large jon radius 
(La, seperation starts at T71 mol $i0 ) to an element vith smaller ion 
radius (Yp, separation starts at 73-7 mol~ SiO ). For the compositicn 
limits of patches with the highest R03 contents the authors agree with 
E.M. Levin and St. Block /J. Amer.Cer. Soc. 40 (1957) PP 95-106, 113-118, 
41 (1958) PP 49-54/. For extending Levin and Block's calculations to 
trivalent kations the authors used the oxygen-volume method. If the pint- | 
ing force between the modifier kations and the oxygen atoms is higher tri 9 
the authors speak of Type A. The binding force of the tested systems was 
between 3/6 and 3/8. In the case of Type A, one oxygen atom 4g cocrdinate& 
with two modifier atoms. If the number of oxygen atoms (N,) ig known, the 
formula for the composition limit of a modifier-rich baten for trivalen* 
modifier kations is ; ; 


(4) 


The article was translated by 4H. Frahn and edited by P.-0- Kunth (Bertin). 
There are 2 figures and 1 table. 
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ASSOCIATION: Institut fuer Silikatchemie der Akademie der Wissenschaften 
: der USSR (Institute for Silicate Chemistry of the Academy 
of Sciences of the USSR). 
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AUTHORS: Grebenshchikov, R- G., and Toropovs N. Ae 


TITLE: New data on the phase diagram of the system barium 
oxide - silica 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
khimicheskikh nauk, no. 4; 1962, 545-553 


TEXT: In the system Bad - Sido» the heterogeneous equilibrium in the 


section Ba 51,0, - BaSi,0, (58-67 mole% Sid.) was investigated by: 


(1) erystal-optical, and (2) X-ray structural analyses. (1) was carried 
out with the Na, line, and (2) between 20 and 4400°C with Cuk, radiation 


on an X-ray ionizing apparatus, and in SPC-3 (VRS-3) chambers with MoK,. 
The phase state of fritted samples (~ 58.5-66.67 mole? of $i0,) was 


determined from the dependence of the refractive indices nv and n_ on 


the composition: There is a continuous variation in refractive indices 
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at 58.5-62.5% of Si0,. ne = 1.650-1.631; nb = 1.630-1.612. There are 


homogeneous, birefringent, prolate prisms with direct extinetion and 
distinct cleavage along the longer axis. Phases of varying composition 
on the basis of BaSi,0, are observed here. There are two phases 


between 62.5 and 66.67%: (1) a solid Ba,Si 0, solution of saturated 
composition, stoichiometrically similar to 3Ba0* 5510.5 and (2) BaSi,0.- 
Refractive indices: » n? «= 1.631 (1), and ne 1.596 (2). The maximum of 
the liquidus of the system BaO - Si0, (Fig. 4) at 1447°C corresponds to 
Ba,Si,0,- Two polymorphous varieties have been found for BaSi,0,: 

(1) P-BaSi,0, (sanbornite) which is stable at low temperatures and 
standard conditions, (2) &-BaSi50, which is stable from >? 1350°C to the 
melting point (1420°c). The solubility of BaO in 4=BaSi 50, increases 


with increasing temperature up to the peritectic reaction at 1425°C. 
X-ray ionization powder patterns of samples twice annealed at 1415°C 
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showed considerable melting for BaSin0ss BaSis0. + 2/15 mole% of Bad 
(65.2 mole% of $105) and BaSi,0, + 4/15 mole® of Bad (63.8 mole% of $i0,)- 


This conversion from equilibrium to the solid phase is only due to the 
—— £ 

peritectic reaction Ba,91 50, euvigi sole BaSi,0. suidaa6le + 

(boundary line at 1425°C)- The formation of a great number of silicates 

jg attributed to the condensation tendency of the silicon - oxygen anions 

when the Bad ! $10, ratio changes. The phases of varying composition 


on the basis of Ba Si,0, may be condensation products of: (1) 


‘Be . \4- , eRS3 : 

[sig046!o bands and/or (2) (si, |g chains. Thus, 5Ba0 gsi, may be: 
78- les 14- io 410- err ee 

([si.046 loo + [8i,0!Q - Ge let,Oei). 2 2" 3Ba0* 55105? 

er 7{8- ae 14- Fey 512- ‘ 

(St Oukios = Bist0n = eer 84.4926 loo Tt is assumed that Ba,Si,0: 

3Bad’55i05s and 5Ba0-8Si0, as links of the same series of solid 

solutions and as jndividual compounds be different condensation products 
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of the metasilicate chains. 
regions (limited solid solutions). 


and their similar lattice parameters prove 


composition in the interval Ba,Si 0, - BaSin0, 
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Every compound may form discrete homogeneous 
The erystallochemical similarity of 
the individual structural elements of the Ba,Si 30 and BaSi,0, anions 


2 


§ 
the phases of varying 
are submicrocrystalline 


that 


nuclei formed by interstratification of the structural elements 


Ba,Sis09 and BaSi,0, in various ratios. There are 6 figures and 

3 tables. 

ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR 
(Institute of Silicate Chemistry of the Academy of 
Sciences USSR) 

SUBMITTED: February 5, 1961 
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AUTHORS: Toropov, N. Acy Goleknov, F. Yas, and Xonovalova, S. F. 
—_—_—_— gee, * 


TITLE: Silieates of rare-earth elements. 9. Solid solutions 
between yttrium and erbiun silicates 


PERIODICAL: Akademiy.a nauk SSSR. Izvestiya. Otdeleniye khimicheskikh 
nauk, no. 5; 1962, 738-7435 a Ae 


RXT s + “SiO. - E °Si0.;: 3030. - 2Ex 0395 
PTRXT: The systems X50 $id, 50, $i0,5 2¥,0, 3810, 2Er,0, 3810, 


ape a wos i Fes = 
and ¥,05 2810, Er,0, 2810, were investigated. The samples were 


produced from the respective oxides in accordance with I. A. Bondar’ 

(Izv. AN SSSR, Otd. khim. n. 1962, 377; ibdid., 1962, 383), heated in a 
pletinun furnace and @ vacuum microfurnace, and examined by microscope 

and X-ray analysis. Results: (1) The phase diagrams of diortno- and 
orthosilicates of yttrium and erbium are ginilar, and large zones of solid 
solutions are formed in potn..(2) The interruption of reciprocal 
solubility is a small section in the middle of a fev tenths percent. 
According to Rozebonm, they belong to the 5th-type of diagrams with solic 
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solutions. (3) There is @ small field of primary erystailization of 

yttriun orthosilicate due to fusion of yttriun diorthosilicate curing 
decomposition. The roentgenograms showed: (a) Pure yttrium silicates 

and their solid solutions with 40% erbium silicate display monotype 
roentgenograms. (b) If erbium silicate ),607%, solic solutions form on the 
base of it. (c) Samples with equal silicate content (50%) yield 8 

aixture of two solid solutions. (4) There is no. interruption of os 
solubility in oxyorthosilicates (¥,0,°S10,~E1,0,°810,). The liquidus 
curve of the continuous series of solid solutions has a minimus shifted 
toward erbium oxyorthosilicate (3rd Rozebon type). 4s the two elonents 
pelong to different structural sub-groups, the formation of a sontinuous 
solid solution can be explained by the low packing density of tho 
structural elements. However, as in diortho and orthosilicate systeus, 
the minimum also points to a tendency toward interrupting solubility. 
Different silicate types of the same (yttrium and erbium) rare-earth 
elements form diagrams of different types of solid solutions among one 
another. The slight difference (1.94) of the ionic radii of yttrium ane 
erbium, on the one hand, favors the formation of continuous solid 
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solutions, but the structural difference of yttrium and erbium silicates, 
on the other, is an obstacle to it. As a result, different tyves of 
silicates of the samerare-earth elements form either continuous or 
limited solid solutions among one another. There are 4 figures and 3 
tables, 


ASSOCIATION: Institut khimii silikatov Akademii: nauk SSSR 
(Institute of Silicate Chemistry of the Acadeny of 
Sciences USSR), 


SUBMITTED: October 31, 1961 
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AUTHOR! Toropovs N. A- 


TITLE: Tasks of Soviet inorganic chemistry in the light of the 
resolutionsof the XXII Party Congress of the CPSU. Current 
problems of modern theoretical and experimental silicate 

chemistry 


PERIODICAL: Zhurnal neorganicheskoy khimii, v- 7» no. 7, 1962, 452 - 453 


TEXT; The program approved by the XXII Party Congress prescribes the : 
developnent of new high-efficiency types nd glass-like plastics, — ; 
glass-crystalline substances, high-duty tars, new electri- eZ 
cal ceramics and high-refractory materials, of which requires further 

research in the general, physical, and colloidal chemistry of silicates. 
Progress in the theoretical chemistry of vitreous systems; including rare 

and rare-earth elements, will lead to the development of, luminescent, fire- 
proof, heat and radiation-resistant types of glass of high chemical and 
mechanical strength, and many of her types for jnstruments;» radio engineer- 
ing, and telemechanics. Studies on solid state physics and glass orystalli- 
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zation are being conducted at the Institut khimii silikatov (Institute of 
Silicate Chemistry). Special importance is attached to the primary stages 

of crystallization, the conditions of primary chemical differentiation in 

molten glass and the effect of surface-active substirces and catalysts on 

the crystallization process. The problems to be stucied include: fine 

structures of anhydrous and hydrated silicates, atomic coordinates and type 

of chemical bond, the crystal lattice structure of oxide single crystals, 
atructural defects causing diffusion and electrical conductivity, the 

ability of silicates to undergo solid-state transformations, and the use of 
catalysts and mineralizing additions. An urgent task is the development : 
of a theory for the roasting and hydration setting and hardening of binding vA 
materials. This requires investigation of the réle of the hydrogen bond in L 
the formation of hydrate and anhydride phases. and of the mechanism of the 
colYoidal crystallization structure. Important research work is being 

conducted, at the Institute of Silicate Chemistry, on thermodynamics, 
thermochemistry (high-temperature processes), resonance (nuclear, quadrupole; 

and paramagnetic resonance), new structure tests and spectroscopy (infrared, 
ultraviolet, X-ray and radiospectroscopy high-resolution electron micro- 

scopy, and high-temperature polarization microscopy). 

Card 2/2 


Pare 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001756330005-1" 


"APPROVED FOR RELEASE: 


ei oti cout CIA-RDP86-00513R001756330005-1 


ou Giacce Fe ECE apps erste 


ae Het 40137 
jp ele 3/078 62/007/c07,//005/013 
B117/B101 


AUTHORS: Toropov, He Aes Mao Chih-ch'iung 


TTTLs3 “Solid solutions of some orthosilicates of rare earth elements 
with strontium orthosilicate 
PsRIODICAL: ghurnal neorganicheskoy khimii, ve 7s no. 7) 1962, 1632 - 1635 


TSXT: The system KEy(Si0,) - La ,(5i0,)5 which shosed no homogeneous 


crystals and systems like Sr(Si0,) - ue ,(Si0,) , (Me = La, Nd, Y) were 


studied. Systems containing strontiun orthosilicate were found to have 
homezeneity regions! Sr ,(Si0,) - La, (Si0 ), and Sr,(Si0,) - Na ,(Si0,), 
between 100 and 85% by weight of Srp(Si04); Sr,(Si0,) - ¥,(8i0,); between 
400 and 8c; by weight of Sry(Sid,)+ This suggests the existence of solid 
golutions with limited solubility, which has been confirmed crystal-optically 
and radiographically. d content of La, Nd and Y orthosilicates 
was found to reduce the melting poi é raise the refractive index. 


The formation of solid solutions was assumed to be due to slight difference 
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Oe 
in the ion radii of Sr, Nd, La, and Y. Thus, the absence of solid solutions / . 
in the system Kg, (Si0, ) - La, (3i0,), is probably due to the consideratie 


difference in ion radii of Mg and La. There are 3 figures and 4 tables. 


SUBMITTiD: September 4, 1961 
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AUTHORS: Toropovy N.As, and Fedorov, N.F. 


Solid solutions of lanthanum orthosilicate in dical- 


TITLE’ 
cium silicate 


PERIODICAL: Zhurnal prikladnoy, khimil, ve 35, NO 11 4962, 
2548 - 2550 . 


TEXT: The system ca0-La,0,-5105 (c-L-S) was studied, using y-CoSs 
alytically pure caco, and mountain crystal (99.9 % 
aeriveda from La,0, containing + 0.75 % of other 


rare earth oxides. The materials were ground intimately in an agate 
mortar, ponded with agextrin into 2-3 mm dia cylinders and fired at 
g00-100006 to eliminate the dextrin. The composition was varied 
from 0 to 100 % CoS, in 5 % steps. The specimens were melted, homo- 
quenched and examined microscopically and by x-rays. Com- 


genizeds 
positions containing 5-35 + 205 Whe F lp53 constituted & series of 


prepared from an 
$i0,); and L553 
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solid solutions, with m.p.'s decreasing from 2100 + 30 to 1910°C 
decreasing C55 content. The presence of 1,8, stabilized various mo- 
difications of C.S. Thus mainly p - C58 was found in compositions 
containing <1U % LoS, and both 6 and at - C58 in those with 10 - 
15 % 0,8. Bp - C58 disappeared when 18; was raised to 20 %, and at~ 
_ C8 was most pronounced in this region. Further increase of LS 
promoted a-CyS. The above method is unsuitable for constructing 
phase diagrams, incorporating 0,8, since the structural transitions 


take place too rapidly. The m.p.'s were determined by a method de- 
veloped at the Institut khimii silikatov AN SSSR (Institute of Sili- 
cate Chemistry, AS USSR), by Toropov et. al. There are 2? tables. 


_ SUBMITTED: March 23, 1962 
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D444 /0307 

" AUTHORS : Toropov, N.A. and Fedorov, N.F. 
i 

'. TITLE: The cementing properties of the different modifica- 
tions of dicalcium silicate. 

-, PERIODIGAL: Zhurnal prikladnoy khimii, ve 35, n0- 12, 1962, 

: . 2585-2588 

sTEXE: Published experimental jnformation on hydraulic 


-.. properties of dicalcium silicate is restricted to the g- and T- 

- forms. In the present work the 8-form was stabilized with B20% or 

Na, [Si04]3 and the wt- and &-forms with the latter compound. ALL 

' specimens were free from uncombined Gad. ‘The hydraulic activity was 
determined on specimens ground to a specific surface of about —_ 
3000 g/cm? / dbstracter's note: cm /g 27, the 3-, 7- and 28-day 
strengths being measured. X-ray diffraction. patterns of hydration 
products showed only the lines of unhydrated materials. Some spc cl- 
mens, after standing for a day, were steam-cured in a Laboratory 
autoclave for. 8 hours at 8 atm. This treatment was effective for 
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all the modifications of dicaleium siivedte. but with air hardening 
the Y- and a-forms stabilized with Nag [Si0,,] 5 have no cementing 
“ properties. The 6 - and a'-forms, on the other hand, show hydrau- 
lic activity, though with the a’-form this is very slight. there 
are 1 figure and 2 tables. 
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15-220 SN aes - 
AUTHORS: Grebenshchikov, R. Ge; and Toropovy N. A. 
TITLE: Phase diagram of the Bad ~ 810, system in the range of high 


silica contents 
PERIODICAL: Akademiya nauk SSSR. Doklady, ve 142, no. 2, 1962, 392 - 395 


TEXT: The phase composition in the section 3,8, ~ BS of the BaO - 310, 

system was investigated. BS and BS, were synthesized from BaCO,, and 

amorphous silica at 1400°C (5-6 hrs); Be. and BS, either from the same K 
{nitial substances or from ready-made Bo8, and BS 56 The homogeneity of g 


the products was tested as follows: by rcentgenographic examination with 
a BPC-3 (vRS-3) camera with MoK,, radiation or with an ionization apparatus 
with Cu Ky radiation, and by erystal-optical examination by determining 


nw, Results: Between ®58.5 and 62.5 mole Si0p; Ne drops steadily from 
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1.650 to 1.631, and yw from 1.630 to 1.612. A break occurs at 62.5% 510, 
owing to the formation of two phases: B,S and BS,. Between 62.5 and 
66.67 mole% 810,, Ne and yw? remain constant (1.631 and 1.596, respectively). 
As the melting points of BAS, (1447°C) and BS, (1420°C) are too close to 


each other, no uniform crystallization could be expected from the melt. 
The phase diagram (Fig. 2) was therefore plotted by calcination of the 
samples just below the solidus point. Powder patterns showed a marked 
discrepancy between BOS. and BSos but only little difference between these 


substances and their solid solutions. Phases with different compositions 
on the basis of BLS are assumed to be formed by condensation of the mole- 


cular bands [sa 6) 7 8- or the molecular chains | Si 0) poe The anions 
6°16 4 00 2°6 I@ 


corresponding to the composition BES might develop through the combination 


: 8~ . 4- F 10- ; 

[sig0,¢ 32 + 81506 | § -0O= $i,9, <q ’ and the anions for BAS, through 
ig0.¢ ae + [Bios ~ 20 = $119%D6 Jo ° The interrupted solubility 
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in the range BAS, - BS, and the formation of s narrow range of phases with 


different compositions are brought about by reaching the condensation Limit 
for the band structures: 5 meti-silicate chains, BS5- The great hardness 


(6-7) of 3,5, - BS, silicates and their low coefficient of thermal expan- 
sion permit (e. g-, in the system BuO - Al,0, ~ 8105) the production of 


new glassy and crystalline substances impervious to gamma rays. ‘There are 
% figures and 8 references: 4 Soviet and 4 non-Soviet. The tnree refer- | 
- ences to English-language publications read eas follows: P. Eskola, A. J. 
Soi. [5]. 4s 334 (1922); R. S. Roth, F. M, Levin, J. Res. Nat. Bur. Stand., mt 
cE A 5, 193 (1959); R. M. Douglass, km. Hineral., 43, no» 5 - 6, 517 

1958). 


ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute of 
Silicate Chemistry of the Academy of Sciences USSR) 


PRESENTED: July 14, 1961 by N. V. Belov, Academician 
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Fig. 2, Phase diagram of the BaO - Si0, 1400 

system with 58 - 68 mole% Si0,. ma a-BS 9K ih 

Legend: (a) content of S$i0,, 20 - : 

mole%; tp = solid solution; #10 

' }E= liquid. 1400 
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TOROPOV, N.Aey prof.; ANDREYEV, I.F, 


{E%émentary silicon] Elementarnyi kremii; uchebnoe poscbie. 
Leningrad, Leningr. tekhnolog., in-t im. Lensoveta, 1963. 97 p. 
; (MIRA 16:12) 
1. Chlen-korrespondent AN SSSR, deystvitel'nyy chlen Akademii 
stroitel'stva i arkhitektury SSSR (for Toropov). 
(Silicon) 
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‘| Morepow, Nikita Alekeandrovichs Barzakovskiy, Valentin Pavlovich 


| High-temperature chemistry of silicate and other oxide systens (Vy*sokotenpera= 

| turnaya khimiya silikatnytkh 4 drugikh okisny#kh sistem) Moscow-Leningrad, 

Tadeo AN SSSR, 19635 257 pe, illus., biblio. Errata slip inserted. 2300 

\ copies printede (At head of titles Akademiya nauk SSSR. Institut khin dd 

silikatov ime I. Ve Grebenshchikova). Editor of the publishing houser Ve De 

: P§astros Artist: D. S."Danilov; Technical editor: G. P, Aroftyevas Proof] | 

! readers: Me Ae Gorilas, She Ae Ivanova, Ne Ze Petrova ae . 

| TOPIC TAGS: high temperature chemistry, silicates, oxide systems, vitrows matere 

‘ fals, heat resistant materials, oxide whiskers, equilibrium crystallization, 

| thermodynamics of oxide systems, solid electrolytes, diffusion, solid state re~ : 

: agtions, alkaline earth oxides, Group three element oxides, Groups four. through 
six 


| 

Me 

| PURPOSE AND COVERAGE: This bock 1s intended for the personnel in plant labore~ 
| tordes and soientifio-research institutes, for undergraduate and graduate stu- 
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] | dents specializing in inorganic chemistry, and the personnel in planning and a 

; design bareause Some of the mest important results of theoretical and experimen= | 

| tal work both at the Institut khimii silikator and of other Soviet and foreign 
scientists in this field are presented. Problems of the theory of developing 

- | new heateresistant materials based on glass, flexible refractory fibers, aro e 

| ae | analyzed in special p heore ehe the latest dete on heterogeneous equilibria and § Z 
i 

| 
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' gYTLE: The sequence of formation of crystalline phases of varying composition from 
Leningrad, 1962. Stekloobraznoye 


stekloobraznomy sostoyanlyu 
ekla (Vitreous state, no. 1: 


SOURCE: Simpozium Po . 
sostoyaniy®, vy*p. 1: Katalizirovannay® ristallizateiy4 ati 
Catalyzing crystallization of glass) Trudy* simpoziuma, V+ 3, no. l. Moscow, Izd-vo 
i AN sssk, 1963, 5-9 

crystalline phase, glag, glass 


| TOPIC TAGS: 1485, silicate, glas6 crystallization, 
structure, calcium alumina silicate 
After reviewing the literature on the vario 
talline glass and glass © 


d the succession of crys 
rature dropss and suggest 
followed on the basis of the phase diagram 

ally includes the compositions of the 
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. of the ternary system Ca0-Al03-Si0 , which usu 
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i crystallization of silicate melts and suggests a 3-stage process: for a ternary system: 

-geparation of a first phase which is in equilibrium with the liqid, simultaneous 

, separation of two phases which are in eutectic proportions, and then separation ofa 

| ternary eutectic. However, there are certain discrepancies between the results of this 

| theory and experimental findings. An investigation of the microstructure of blast- 

| furnace slags for which the chemical composition lies to the left of the CA-CAS2 boundary 

| line shows that, in many cases, the reaction of the initially separating helenite crystals 
; | with the liquid is not complete. In this case, an unstable system is created; the helenite 

| does not dissolve completely and 5Ca0. 3Al90. crystals are formed. In the solid product, 

| four crystallization phases are formed instead of three. The indicated microstructure of 

slag materials is repeated. in other silicate systems (artificial and technical) and can 

| serve for the interpretation of granitic (one-stage crystallization), prophyritic (two-stage 

\ crystallization), pegmatitic and other structures. Observations show that crystallization 

; of the polycomponent silicate melts can proceed according to different crystallization 

: gchemes. Different ways of creating artificial nucleation centers, the subsequent thermal 
treatment of crystallized glass, the liquefaction of initially appearing metastable forma- 
tions, the presence of impurities forming solid solutions with the crystalline phases, and 
many other processes are effective methods for introducing structural modifications. 
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_ AUTHOR: Bondar’, I. Ass Toropoy, N- A. 
: TITLE: Determination of liquefaction in fluorinated slag and rare earth gilicate systems 


: SOURCE: Simpozium po stekloobraznomu sostoyaniyu. Leningrad, 1962. Stekloobraznoye ' 
| gostoyaniye, vy* p. 1: Katalizirovannay Kristallizatsiya stekla (Vitreous gtate, no. 1: 

| Gatalyzing crystallization of glass). Trudy* simpoziuma, V- 3, no. 1. Moscow, Izd-vO, ‘ 
| AN SSSR, 1963, 39-41 8 ; B 


' opic TAGS: slag, rare earth, liquefaction, silicate, calcium fluoride, g14s 
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s : : 
: erystallization, ternary system, lanthanum, samarium, yttrium, ytterbium, ¢mmiscibility, | ; 


et of calcium fluoride on erystallization in the ternary system 
i ryder to clarify the mechanism of production of glass- 
5, 10% by weight. The 
; addition of 5% Cakg i i the temperature of 
: liquefaction tq 60-700. i extended the area 
: of separation. Electron micros ie ed ¢ thanum, samarium, ° 
‘ sum and ytterbium silicates lead tion of immise ase over a wide 
: range of temperature and concentration d 1650-22000). Some of the 
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properties of the compositions ‘from the areas of ‘|separation were investigated. Studies with | 
the trivalent rare earth cations revealed a direct relationship between the limits of 
immiscibility and the dimensions of the cations. The effect of the addition of Alp03 on the 
opalescence or transparency of glass was also determined. The mutual insolubility of 
components in the liquid phase results from the difference in the strength of the inter- 

molecular forces in the two immiscible liquids (expansion and compression coefficients, 
surface tension, heat of evaporation, etc.). Addition of a third component to separating 
molten metals determines the limit of the stable and metastable areas of immiscibility, 
Orig. art. has; 1 table and 2 figures. 
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ov, N-Acs Corresponding Member ef the Academy of Sciences of 


Crystallochemistry and ceramics of aluminosilicates with cations of 
small size 


a PERIODICAL? Zhurnal vsesoyuZznogZo knimicheskogo obshchestva iment D.I. Mendele- 
"-yeva, v. 8, NO 2, 1963, 122 - 127 


-of new g@asscrystal- : 
pements of-the-cerams 0 
ic industry, ad by means © nology based on/sy8- 
tems formed fr eg with small sized cations. Such systems wore 
 gnvestigated bef Saalfeld, E.A. Bush, R.A. Hummel, F.G. Gi}- 
’ lery, and many ° ceramic properties of materials 
on the basis of eucryptite, and other aluminosilicate phases. ~ Atten- 
tion was paid to 6 ‘ike structures in the systems 
Ligd - A103 - 8109 sh are investigated by the au- 
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‘thor.in relation to literature data. It can be stated that the introduction of 
~ the side-ions Lit and Mg@* into the crystal lattice of a silica modification 
.. stipulates the formation of metastable qQuartz-like structures at temperatures 
above 870°C. On the other hand it decreases the temperature of the polymorphic 
. transition of a~— p quartz to considerably lower temperatures. Due to the 
| Similar ionic radii of Fe? and Meet, the system FeO - A1,03 - Si05 showed 
analogous properties. In correspondence to observations made with the three 
mentioned systems it can be assumed that the effect of mineralizers in the proc- 
ess of structurivation, say of a Dinas refractory material, can be attained in 
several cases also by introducing small ions into the quartz lattice with cor- 
responding changes in the mechanism and kinetios of the subsequent regeneration 
into cristobalite and tridymite. There are 5 figures and 2 tables. 
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AUTHORS: -Rovepav, N. Az, Corresponding Member AS USSR, Glushkova, 
; V. Be, Candidate of Chemical Sciences 


“—PTTLE; °° Sildcates and oxides in high-temperature chemintry 
(Conference in Leningrad) 


. : i va « 
PERIODICAL; Akademiya nauk SSSR. vested. 4, 1963, 134-135 * 


TEXT: From November 21 to 24, 1962 a conference took place in Leningrad i 
on the study of the behavior of substances at high temperatures and on 
pertinent experimental methods. The conference had been convened by the 
Institut: khimii silkatov im. I. V. Grebenshchikova Akademii nauk SSSR 
{Institute of Silicate Chemistry imeni I. V. Grebenshchikov of the 
Academy of Sciences USSR) and was attended by representatives of 82 ; 
neientific research institutions, universities and, industrial enterprises 
from more than 20 towns of the USSR. The director of the Institute, 
_ Corresponding Member N. A. Toropov, gave a survey on the present state 

of the investigations into the physical and chemical properties of 

oi. ceramic substances in the USSR. N. V. Belov; spoke about the crystallo- 
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“ chemical explanation of some characteristic features in the behavior of | 
“oxides at high temperatures. S. H. Ariya and M. P. Morozova dealt with | 
the rules governing the changes in phase composition in systems 
"transition metal - oxygen" with temperature increase. The synthesis and 
the properties of compounds of rare and rare~earth elements and the : 
effect of the gaseous: medium on reactions in solid phase in systems with 
_ oxides of different valeneies was dealt with by A. I. Leonov, Ne A- 
“Godina, I. A. Bondar', V. A. Bron, i. V. Semkina, Ye. I. Smagina. The 


effect of bar, cat’, and Bet? in quantities of 0.1 - 0.5 atoms, the 

. kinetics of mullite formation in alumosilicate mixtures jointly 
precipitated were reported by P. P. Budnikov, T. N. Keshinyan, A. Ve 
YVolkova. The study of silicates of the alkaline earth metals was 
describee by . G. Grebenshchikov, L. Ya. Markovekiy, A. A. Kolpakovy 

Yu. P. Saposanikov.. Studies of the thermodynamic properties of oxides 
and salts by the electrochemical method at 800 ~°1150°C were reported 
by T. N. Rezukhina, Vi Ae Levitskiy, Ae Ne Golubenko, ‘The diffusion of 
molybdenum and iron into varicus matecials was treated by A. I. 
sorisenko, Vs IL» Lsevekov and H. 5S. Gorbunov. So wag the analysis of 
therwgdynanie calculations of reactions in solid phase at high 
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~-about the investigation of the nature of conductance and conductivity 
of highly refractory oxides. In this conference a large contribution 
was made to the coordination of the work of scientific research 
institutions, universities, and industrial enterprises in the field of 
“ sgilteates. and oxides in high-temperature chemistry. 
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Energy of the complex crystal lattice of silicates. Dokl. AN 
SSSR 151 no.1:102-105 Jl '63. (MIRA 16:9) 


1. Institut khimii silikatov AN SSSR, 2. Chlen-korrespondent 
AN SSSR (for Toropov).~ 
(Alkaline earth silicates) (Crystal lattices) 
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‘AUTHORS: Toropov, N. 
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A, (Corr. member AN SBR); Boykova, A. 2. 56 


“PITLEs “Solid solutions of tricalcium silicate with yttrium oxyortho- 


‘silicate me dl 


igqURCE: AN SeSR, Doklady®, v. 152, no. 5, 1963, 212-1107 


‘TOPIC TAGS: silicate solid solution, tricaleium silicate, triclinic 
‘tricalcium silicate, DIA, monoclinic tricalcium silicate, trigonal 


. itricaleium silicate, polymorphic conversion, tricalcium phosphate 


: ABSTRACT Mixtures of 3Ca0-S10, containing 0.53 13 2-8; 10; 12 and 
‘15, weight % were investigated. Heating to 1400-1450¢ for 
- 12-3 hours ete reaction. A series of solid solutions i 

iwere forme o silicates up to 6-1% of the Y_0,°S1033 in 


er appeared as an 4ndependent phase. 
onversions, a8 does pure 3Ca0-S10, ¢ 
g2o0c, and to trigonal at about — 
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| '970C. Differential thermal analysie data, IR and xX 

‘studied. "Chemical analysis was carried out by F. A cagreaes a 


the analytical laboratory of the Institute.” "Auth, 
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Orig. art. has: 1 table and 3 figures. 
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TOROPOV, Nikita. Aleksandrovich; BULAK, Lidiya Nikolayevna; 
SHAGIROVA, 1.M., red. . 


{Course in mineralogy, crystallography, and petrography ' 
with prin¢iples of geology] Kurs mineralogii, kristallogra- 
-fi4 i petrografii s osnovami geologii. Izd.2. Moskva, 
Vysshaia shkola, 1964. 443 Pp. (MIRA 17311) 
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: OR ina tt 
Infrared absorption spectra, proton magnetic resonance, and 
structure of dicalecium silicates @®- and #-hydrates. Izv. AN 
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1. Institut khimii silikatov im, I.V.Gregenshchikova AN SSSR 4 
Institut vysokomolekulyarnykh soyedineniy AN SSSR. 
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"Preparation of new microcrystalline materials with reduced brittleness" 
(Institute of Silicate Chemistry) 


"ht the Division of Physical Chemistry and Technology of Inorganic Materials, Acad. sez. 
nt, USSR, a scientific council on the problem of sitalls has been established. ‘The Council 
4s’coordinating hody for bhsic scientific research on sitalis, g]ass, Tibor 
glass, stoneware, refractory and superrofractory materials, and coatings. 
Tne surpose of the Council is primarily to contribute to the improvement of 
the strength and impact resistance of uxisting’ materials. In 1963, the council 
held two sessions. 
(Steklo i keramika, no. 6, 1964, 48-h9) 
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Phase equilibria in the system yttrium - i 
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1, Institut khimii silikatov imeni Grebenshchikova AN SSSR. 
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AUTHORS: Toropov, N. Aw; Fedorov, YN. FP. 


TITLE: Solid solutions in the calcium orthosilicate - neodymium 
ortnosilicate system 


SOURCE: Zhurnal neorganicheskoy khimii, v- 9, no. 1, 1964, 150-103 


TOPIC TAGS: Gicalcium silicate, caicium orthosilicate, neodymiun 
orthosiiicate, siiicate soL1id soiution 


ABSTRACT: This is a continuation of the authors! work on calcium 
orthosilicate and yttrium orthosiiicate interaction at nigr tempe.- 
atures (Zh. Prikl. khimii No. 10, 2150 (1y0z)). Dicaleiua silicate 
in y-form was used. Neodymium oxide and siiica were introcucea in 
a 2:3 proportion. Preliminary cuicining was cone at w0U-LU00UC. 


Annealing was done in argon atinospnere in u vacuul micro furnece. 
Fardening for 15 sec to 19 min took place av 1700-22000.  Sumipss 
slides were microscopically stuaica in immersion and radiographec 

oy the ionizuvion recording: meviiod. Up to 40% (oy weight) reocymius. 


orthosilicate content in the soiia solution, tne latter is unirors: 
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in reflected light. Above that level two phases are observaole oy 
microphotography indicating the breakdown of the solid solution. 
Intermediate proportions are radiographically analyzed in detail. 
The stabilizing action by neodymium orthosilicate on nign tempera- 
ture forms of dicalcium silicate is cbserved, as well as the rorma-~ 
tion of "complex" Ca,Si0, crystuis, macroscopically homogeneous and 
corresponding a microhet#rogenesus two-phase state. Pigs art. has: 
2 Figures, 3 Tables 
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ABSTRACT: The structure of praseodymium and samarium aluminates was studied in 
order to verify the hypothesis stating that the perovskite-type structures undergd 
transformations producing valuable physical properties. Powders and single crystals 
of the aluminates were prepared in Institut khimii silikatov AN SSSR (Institute 

of Silicate Chemistry, Academy of Sciences SSSR). Praseodymium and samariun 

were studied previously by S, Geller and V. B. Balla (Acta Grystaloge, 95 1019, 
1986) who referred the first aluminate to the rhombohedral system with lattice 
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parameters:. a = 5.307 Ay OX ™ 60.33°, and the second to the rhombic system with 


a = 5.255; b= 56290; o* 7.473 ke During the investigation the crystal syumetry 
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was photographed by a RKOP camera. A more accurate picture was obtained in an 
x-ray goniometer KFOR. It was established on the basis of the x-ray pattern 
analysis that praseodymium crystallized in the tetragonal rather than rhombohedral 


coordinate axes. For better results, the elementary cell constant 3072 A was ee 
doubled (in the plane perpendicular to the 2 axis), The results proved that samara — : 
dum crystallized in the rhombic system with the lattice parameters a = b = 7eh6 * 

0-01; c= 7.43 + 0.01 A. "We express our gratitude to V. A. Ioffe for the : 
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'-., ‘the complex polymorphic transformations depended on La,0..5105 concentration and 
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ABSTRACT: Present ent is devoted to a study of the phase relationships between 
lanthanum and yttrium diorthosilicates related to the various structural groups | 
of compounds of this types Lanthanum trioxide, yttrium oxide and crystalline. 
$10, were used as the starting melts, The starting blends were prepared by a 
puofonged mixing of precisely weighed oxides in an agate mortar. Small cylinders 


were. then pressed out of this mixture. They were then prefused in an electric arc. 
Subsequent heat treatments were done in an electric microfurnace described by F. 
Ya. Galakhov et al (Izv. AN SSSR, OKhN, No. 8, (1961), 1365). The furnace was 
graduated for the melting points "of Pa, Pt and corundum, Accuracy, of temperature 
measurement was ¥¢ 20C, - When conducting the experiments, the temperature was 
meee ly spor enned MP. to the nelting ‘of the sample. Thé temperature was raised 
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